Transport kinetics for superoxide dismutase and catalase between plasma and interstitial fluid in the rat small intestine.
The purpose of these studies was to determine the initial rates (first 5 h) of plasma-to-interstitial fluid transport for superoxide dismutase, catalase, and albumin in the rat small intestine. In all experiments, the renal vascular pedicles were ligated to prevent the renal excretion of these macromolecules. Plasma and intestinal interstitial fluid (lymph) samples were collected at timed intervals after bolus intravenous administration of SOD, catalase, or 125I-labeled albumin. Before injection of the proteins, the plasma concentrations (43.8 +/- 16.9 and 7.6 +/- 1.2 U/mL, respectively), interstitial fluid (lymph) concentrations (28.8 +/- 7.6 and 1.6 +/- 0.8 U/mL, respectively), and the lymph-to-plasma (L/P) protein concentration ratios (0.59 +/- 0.13 and 0.22 +/- 0.09, respectively) for endogenous SOD and catalase were determined. The plasma disappearance rate for exogenously administered catalase far exceeded the rates for SOD or albumin. However, the rate of catalase disappearance from the plasma was markedly reduced in animals in which the circulation through the liver was eliminated, suggesting that the hepatic route may be important for elimination of exogenously administered catalase. Maximal interstitial fluid catalase concentrations were achieved within 30 min while SOD and albumin required 45-90 min. The L/P ratios for exogenously administered SOD and albumin increased to 0.22 +/- 0.06 and 0.19 +/- 0.03 within 60 and 120 min of injection, respectively, and remained at these levels for the remainder of the experimental protocol. The catalase L/P ratio increased to 0.24 +/- 0.07 within 90 min of injection and subsequently declined to levels measured for endogenous catalase over the remaining 3.5 h.(ABSTRACT TRUNCATED AT 250 WORDS)